Breast cancer (BC) is the second incidence and the fifth leading cause to cancer death in the worldwide. In developing countries, the number of BC cases is still increased annually accompanied with the changes of lifestyle and screening programs. Nevertheless, the majority of BC patients are diagnosed as non-curative stage. Thereby, systemic therapy always plays an important role in BC treatment strategies. Among chemotherapy regimens, the combination of anthracyclin and taxane as an adjuvant treatment has been proven the efficacy and safety in terms of prolonging survival. In this study, we evaluated the incidence of chemotherapy-induced amenorrhea in breast cancer patients who were treated with adjuvant anthracycline and taxane-based chemotherapy.
Introduction
Breast cancer (BC) is the most frequently diagnosed cancer in women of How to cite this paper: Quang, N.T., Anh, P.T., Van Quang, L., Van Hai, N., Huan, N.D., Tin, N.C., Tam, N.T.T., Hang, H.T., Thuy, N.T., Mai, D.T.T., Nam, T.H. and Hang, L.T. (2020) Incidence of Chemotherapy-Induced Amenorrhea in Premenopausal Patients with Breast Cancer Following Adjuvant Chemotherapy with Anthracycline and Taxane. Open Access Library Journal, 7: e5999. https://doi.org/10.4236/oalib.1105999 childbearing age. According to Globocan 2018, there are 15,229 new cases and 6,103 deaths from BC, the most common cancer in Vietnam. The incidence of BC is 26.4/100,000 people in 2018 [1] .
Treatment BC is a combination of surgery, radiotherapy, chemotherapy (CT), endocrine, and biological therapy. The four cycles of anthracycline and cyclophosphamide, following by four cycles of taxane (4AC-4T) are considered to be the standard regimen for adjuvant treatment of BC, which has been shown to prolong the survival, but may cause early and prolong adverse effects such as amenorrhea leading to menopausal symptoms including hot flashes, sexual dysfunction, psychological stress and even osteoporosis. Although studies have shown that early menopause after CT is associated with better prognosis, early determination of menstruation is also associated with adverse health outcomes and poor quality of life. The risk of chemotherapy-induce amenorrhea ranges from 18% to 91% depending on the study [2] [3] [4] . In women over 40 years, this rate ranges from 61% to 97% [3] . This tremendous variation reflects that the incidence of chemotherapy-induce amenorrhea depends on variety of factors, such as age, patient characteristics, and even the definition of chemotherapy-induce amenorrhea. The most obvious factor was that women over the age of 40 had a higher risk of chemotherapy-induce amenorrhea than women under 40 years of age.
The adjuvant and neo-adjuvant regimen of 4AC-4T is currently used in Vietnam, but no studies have evaluated the effects of this regimen on the amenorrhea in BC patients. Therefore, we conducted the study "Incidence of chemotherapy-induced amenorrhea in premenopausal patients with breast cancer following adjuvant chemotherapy with anthracycline and taxane".
Patients and Methods

Patients
This is a retrospective study, enroll 111 patients with locoregional BC according to the tumor-lymph node-metastasis staging system classification. After surgery, these patients were treated with adjuvant CT by four cycles of doxorubicine and cyclophosphomide following by four cycles of paclitaxel at National Cancer Hospital of Viet Nam, from October 2015 to May 2018. The criteria of inclusions were breast cancer, premenopause, no history of surgical oophorectomy, no ovarian suppression or albation postchemotherapy, receive 8 cycles CT with cyclophosphamide, doxorubicin and paclitaxel. We sent questionnaires to 111 patients asking for information on their menopausal status. All of these patients answered these questions and were followed-up at least 12 months after finishing adjuvant CT. Amenorrhea was defined as the absence of menstruation during CT. Written informed consent was obtained from these patients for publication of their clinical date.
Statistical Methods
A Student t test was used to assess whether there was an association between age, Open Access Library Journal hormonal receptor status, and the presence of amenorrhea.
Results
Patient Characteristics
The median age at diagnosis was 41 years (range 22 -51 years). All patients in our study were premenopausal at diagnosis. Most of patients were at stage II and had positive hormone receptor (Table 1) .
Incidence of Chemotherapy-Induced Amenorrhea
One hundred eleven (100%) of patients were completed with four cycles of anthracycline and cyclophosphamide followed by four cycles of taxane. All of these patients were followed-up at least 12 months after finished chemotherapy. After 8 th cycle, ratio of amenorrhea is the highest account for 82% ( Table 2 ). The more cycles are performed, the higher ratio of amenorrhea is.
Out of 111 patients, 68 patients (61.3%) had amenorrhea after the completition of chemotherapy (Figure 1 ). In our study, we analysed the ratio of amenorrhea every 3 months after finished chemotherapy. This ratio is decreased over the time. 
Related Factors to the Incidence of Chemotherapy-Induced Amenorrhea
We then analysed the association of age and hormonal status with the incidence of chemotherapy-induced amenorrhea. Age at diagnosis (≤40 vs. >40 years) was significantly and independently associated with incidence of amenorrhea during CT (p = 0.0008), but hormonal status was not significant (Table 3 ).
Discussion
Of a total of 111 patients, the youngest patient was 22 years old and the oldest was 51 years, median age at diagnosis was 41.4 ± 5.9 years. Patients over 40 years old accounted for 50.5%. This also reflects the fact that in our country, patients with breast cancer generally have a relatively young average age. Our findings are consistent with results from previous studies. In 1997, a study of 259 BC patients diagnosed from 1989 to 1992 showed that the median age was 45.2 years. According to Vu Hong Thang (1999) , the 40 -49-year-old age group was the most common, accounting for 47.8% [5] . An another study of 2158 BC patients showed the same result [6] . The median age of BC patients in our study was lower than other studies. In a study of Giuliano, the median age at diagnosis was 58 years [7] , and was 59 years according to the study of Choi [8] .
In our study, 66.7 % of the patients were amenorrhetic after four cycles of AC. In addition to four cycles of paclitaxel, the incidence of chemotherapy-induced amenorrhea was 82.0 %. Our results are consistent with the results of Tham et al.
In 2007, their study revealed that AC-T regimen produces amenorrhea more frequently compared to non taxane-based (e.g. AC) protocols, (61% vs. 44%) although this was not statistically significant [9] . Also, Martine et al found that 93% of the cases the amenorrhea persisted beyond the duration of CT with FEC and 92.5% with 3FEC/3D [10] . Open Access Library Journal Of the 91 amenorrheic women, 38.7% had menses return at 3 months after CT, and 64.9% at 12 months. Most of them were young, under 40 years olds. In a study of Martine, 36.5% amenorrheic women had menses return at 6 months after CT by FEC [10] . In 2005, Fornier et al., studied in 166 BC patients under 40 years old. They were treated by sequential AC-T in cancer center Memorial Sloan-Kettering, New York. Among them, there was 141 (85%) had menses return at 12 months after CT [2] , higher than our study (57.1%). The reason is that our study included patients under 40 years old.
In our study, we showed that the incidence of chemotherapy-induced amenorrhea associated with patient's age. The incidence of chemotherapy-induced amenorrhea in the patients' age over than 40 years was 100%, significantly higher than the group under 40 years (p = 0.0008). At months after adjuvant CT by CMF, Goldhirsch showed that the incidence of chemotherapy-induced amenorrhea was 33% in the group age lower 40 years old and 81% in the group under 40 years old [11] .
Conclusion
In our study of 111 BC patients treated with the adjuvant regimen of 4AC-4T, we have some conclusions: The mean age of the study's patient was 41.37 ± 5.95. After four cycles, the rate of amenorrhea is 66.7%, after eight cycles is 82.0%. At the time of six months, there is 48.6% and at twelve months is 35.1%. The incidence of amenorrhea is closely related to age, and patients over 40 years of age have a significantly higher rate of amenorrhea than patients younger than 40 years of age.
